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Crooked noseAbstract Importance and objective: Septoplasty techniques continue to update over time to
achieve the best results. The study idea is to use a single large batten graft to treat caudal and dorsal
deviations in one step to avoid possible weakness the might occur from the use of multiple grafts.
Methods: Patients were divided into 2 groups; the first group had septoplasty to correct obstruc-
tion, and patients in group 2 had concomitant esthetic deformities. Preoperative and post operative
analyses of NOSE scale scores and Visual Analogue Scale scores were performed using statistical
analysis to assess changes of the quality of life. An additional measurement of the angles of devi-
ation of the nasal axis was applied to the patients of the second group to assess the improvement
of the crooked nose deformity present in this group.
Results: Survey responses were received from 35 patients. The Mean age of the study group was
25.31 years. Group 1 patients had preoperative NOSE scale Mean of 78.33 and postoperative
NOSE scale Mean of 17.50. Group 2 patients had preoperative NOSE scale Mean of 71.95 and
postoperative NOSE scale Mean of 14.56. Group 2 patients had an additional Visual Analogue
Scale acquired to assess patient satisfaction with the shape of their noses before and after surgery.
In 16 patients of the second group patients, measurement of the angles of deviation of the nasal axis
before and after surgery was applied to assess the changes after surgery.
Conclusions: Patients in this study who had batten graft septoplasty with or without rhinoplasty
reported improvements in their disease-specific quality of life and a significant improvement of the
nasal axis deviation.
 2015 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier B.V.
All rights reserved.1. Introduction
Deviation of the nasal septum may result from traumatic inju-
ries, iatrogenic causes, and developmental deformation. Septal
deviation can result in nasal obstruction, contact headache and
might contribute to nasal axis deviation in the crooked nose.
Septoplasty is one of the most common corrective surgicaled.
Figure 1 Female patient performing with crocked nose. This is
the first step in which the extent of the open rhinoplasty approach
is shown. All the cartilage attachments are still preserved.
Figure 2 The upper lateral cartilage is separated from the nasal
septum. The severely deviated septum is clearly identified with
severe caudal and dorsal deviations.
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treat nasal obstruction; the most common symptom of septal
deviation.1
Decades ago, Killian and Freer in the early 1900s advo-
cated maximal resection of the bony and cartilaginous compo-
nents of septum to ensure achieving a straight midline aligned
nasal septum. Although this procedure was highly successful in
correcting septal deviations, maximal excision of the rigid
nasal septal framework was associated with an increased inci-
dence of postoperative cosmetic deformities and septal perfo-
ration. To improve surgical outcomes, Cottle (1947)
proposed the septoplasty technique as a more conservative
approach for correction of septal deviation. This procedure
has been traditionally performed through an open procedure
via hemitransfixion incisions. The principle of this procedureis elevation of mucoperichondrial flaps off the septal frame-
work on both sides and then, the offending deviated bony
and cartilagenous components are selectively removed.2–4
Padovan (1966) was the first to describe the use of the open
rhinoplasty approach to address septal deviation. The open
rhinoplasty approach has been used since then to treat chal-
lenging septal deviations particularly those involving the dor-
sal and caudal parts of the nasal septum. Goodman (1973)
made the open rhinoplasty approach to the nose more system-
atic and considered the combination of both external nasal
deformities and septal deviation correction in one setting.
The open rhinoplasty approach has the added advantage of
enhanced exposure to the septal deviation compared to classi-
cal septoplasty approach described by Cottle.5–7
Cartilage memory and under correction of the septal devi-
ations constitute two important barriers hindering achieving
a perfectly aligned nasal septum. Various techniques have been
proposed to straighten up a stubborn deviated septum.
Although cartilage scoring and wedge removal are two widely
implemented techniques to correct cartilaginous septal devia-
tions, the nasal septum tends to bend in the postoperative per-
iod. Grafts have been used with a high degree of success to
splint to the cartilaginous septum preventing such postopera-
tive deviation. Digman first described the use of batten graft-
ing (Splinting Grafts) in 1956. Since then, multiple
incarnations of this technique have been proposed to support
caudal septal deviations.8–12
There is a continuing divergence of opinion about the value
of objective measurements of nasal patency in clinical practice
and there is no consensus about the correlation between objec-
tive measurements and subjective nasal patency symptoms.
Several studies using objective measures, showed no correla-
tion with patient satisfaction and they did not show predictive
values before surgery to anticipate a good outcome or did not
use a validated subjective instrument to assess the performance
of their surgical management. During the last decade, disease-
specific instruments (questionnaires) that measure nasal
obstruction and health-related quality of life have been vali-
dated to assess the impact of septoplasty. These tools are reli-
able, reproducible, and sensitive to changes and have an
excellent clinical correlation.1,13–16
The aim of this prospective study was to evaluate patients
undergoing batten graft septoplasty using NOSE and Visual
Analogue Scale scores and to evaluate the results mainly
through patient satisfaction. The idea is to use a single large
enough single batten graft to treat caudal and dorsal devia-
tions to avoid possible weakness that might occur from the
use of multiple splinting grafts. The hypothesis was that nasal
obstruction and quality of life assessment due to a deviated
nasal septum are improved by this technique and show a high
degree of patient satisfaction.
2. Methods
2.1. Ethical considerations
The study protocol was presented to the human subjects com-
mittee of ethics and an approval was obtained prior to the start
of the study. The enrollment period was June 2012 through
January 2014. All patients enrolled gave their written informed
consent.
Figure 3 (A) Lateral view of the same patient after removal of
the central deviation and bony cartilaginous spur. An L-shaped
strut of the cartilage was preserved with at least 1 cm width
diameter to support the nasal dorsum. (B) Removed parts of the
cartilage and the bony cartilaginous spur. The cartilage is used in
the following steps to provide the batten needed for straightening
the septum. (C) Basal view of the same patient to show the degree
of the remaining deviation of the septum.
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The study was conducted on 35 patients admitted for elective
septoplasty with and without rhinoplasty, with the approval
of the human subjects committee. This is a prospective obser-
vational outcomes study of patients desiring correction of
nasal obstruction caused by septal deviation. The study group
was divided into two groups; group (1) included 12 patients
with breathing problems purely due to septal deviation in
which batten graft septoplasty using rhinoplasty approach
was performed to address the problem, and group (2) which
included 23 patients who had a concomitant cosmetic problem
presented mainly as crooked nose, these patients subsequently
underwent combined batten graft septoplasty and rhinoplasty.
Exclusion criteria were as follows: being in need of nasal
surgery other than septoplasty (such as endoscopic sinus sur-
gery, turbinate hypertrophy), rhinosinusitis, previous nasal
surgery, septal perforation, recent nasal trauma, adenoid
hypertrophy.
During the enrollment period, all of the patients who
showed a symptomatic septal deviation were examined.
Patients completed a questionnaire, and data such as history
of previous trauma or surgery and any similar family history.
Patient demographic data and side of the obstruction were
noted. Simple grading of the septal deviation was obtained
and recorded. All the patients were enrolled after a clinical
examination and nasal endoscopy and patients in both groups
were asked to complete NOSE scale 1 week before the surgery.
Group 2 patients were requested to complete an additional
Visual Analogue Scale prior to surgery and 12 months after
the rhinoplasty procedure.
During the 12 months follow-up period, patients were vis-
ited weekly for 2 weeks, biweekly for 2 months, and then
monthly thereafter. Questionnaires were completed, patients
were asked about improvement in nasal obstruction, and the
nasal obstruction was graded.
Outcomes were measured preoperatively and postopera-
tively with the NOSE questionnaire to determine the disease
specific quality of life (QOL) (e.g., nasal obstruction symp-
toms). The NOSE scale is used to assess disease-specific
QOL and is scaled from 0 to 100, with higher scores meaning
more severe nasal obstruction. Baseline NOSE scores were
obtained at a preoperative visit and follow-up NOSE scores
were obtained at postoperative visits. The NOSE questionnaire
was applied to both groups of this study.
The questionnaire is composed of 5 components. Because
of the scoring algorithm for each item, the range of raw scores
on the final instrument was from 0 to 20. The instrument was
then scaled to a total score of 0 to 100 by multiplying the raw
score by 5. Because of item wording, a score of 0 means no
problems with nasal obstruction and a score of 100 means
the worst possible problems with nasal obstruction.15
For patient satisfaction after the esthetic rhinoplasty proce-
dure, we have considered an individual outcomes instrument
that had been previously developed by Alsarraf (2000) to
assess quality of life change in a quantitative manner. The
questionnaire consisted of an instrument which is composed
of 6 questions capturing 3 quality of life domains: physical,
mental/emotional, and social. Inclusion of these 3 domains is
the recommended methodology in the quality of life literature.
Each question is scored on a scale from 0 to 4 and is converted
Figure 4 (A) Lateral view in which the batten graft was inserted
on the concave side of the septal deviation after mild scoring of the
remaining L-shaped cartilage. The graft is secured with multiple
sutures to support the nasal dorsum and tip. (B) Dorsal view of the
same patient to show the perfect septal straightening achieved by
the batten graft. (C) The upper lateral cartilages reattached to the
septum with Polydioxanone 5/0 absorbable sutures and a col-
umellar strut was inserted to support the tip with insertion
bilateral dome creation and approximation sutures.
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100. This was obtained preoperatively and after a period of at
least 12 months after the surgery. All patients in the second
group undergoing both functional and esthetic rhinoplasty
were requested to complete this questionnaire.17,18
Statistical analysis was then performed. A mixed model was
statistically analyzed with the XLSTAT (Addinsoft, New
York, USA) to analyze the obtained data and to assess
improvement in both the functional and esthetic results.
All patients in both groups were operated by the same
author using the same external rhinoplasty approach with gen-
eral anesthesia and infiltration with lidocaine (0.5%) and epi-
nephrine (1:100,000). An open approach rhinoplasty, with
stepwise dissection and proper identification of the cartilages,
was performed. The upper lateral cartilages were dissected
from the septum bilaterally through a submucoperichondrial
tunnel, and their connections were detached (Fig. 1).
The septal skeleton was approached at the most caudal end
of the septal cartilage. The Mucoperichondrial flaps were
raised bilaterally and the offending cartilage and bone was
selectively exposed (Fig. 2).
Anterior and caudal chondrotomy was performed to har-
vest and correct central body deviations. An L-strut septal car-
tilage was structurally maintained at the nasal dorsum and the
caudal septum. The width of the remaining L-strut was never
less than 1 cm. The maxilla–premaxilla crest, the vomer and
perpendicular lamella of the ethmoid bone deviations were
adjusted if present. The anterior nasal spine was kept intact
to provide the proper nasal septum support (Fig. 3A–C).
To perform the batten-graft technique, the deformed cau-
dal and dorsal ends of the septum are first isolated and the
region of the defect is identified. The deformed area was infre-
quently weakened by scoring or morselization to properly
reposition the segment if severely deviated. Strips or wedges
of cartilage may also be removed to facilitate repositioning.
Battens were harvested from the posterior segment of the car-
tilaginous septum and carved to fit the desired location. The
batten is secured adjacent to the weakened caudal segment
with multiple Polydioxanone 5/0 and Polypropylene 5/0
sutures to provided the needed support to straighten the sep-
tum. The batten graft was sometimes secured to the nasal spine
to add additional support to the tip and the dorsum and pre-
vent recurrence. The average size of the batten required to cor-
rect both the dorsal and caudal deviations of the septum using
a single graft was 15 mm wide by 15 mm long (Fig. 4A–C).
The remaining parts of the septal graft were thinned,
straightened and reinserted into its original place. The
Mucoperichondrial flaps were returned back and a quilting
suture was applied to prevent septal hematoma. After vestibu-
lar and skin closure, an external nasal splint was applied to sta-
bilize the nasal pyramid for 7 days.4. Results
The study period started June 2012 and ended in March 2015,
a total of 35 patients (18 men 51.42% and 17 women 48.57%)
underwent batten graft septoplasty with or without esthetic
rhinoplasty. The patients’ ages ranged from 19 to 41 years with
a Mean of 25.31 years.
Figure 5 (Left) Female patient with crooked nose with severe deviation of the nasal axis and the caudal septum. (Right) The same
patient post operatively with straightening of the nasal axis using batten graft septorhinoplasty.
Figure 6 (Left) Female patient with crooked nose with deviation of the nasal axis to the right side. (Right) The same patient post
operatively with straightening of the nasal axis using batten graft septorhinoplasty.
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batten graft septoplasty though an external approach rhino-
plasty with no other corrective procedures performed. Group
two included 23 patients who requested esthetic rhinoplasty
with correction of other nasal airway obstructive complaints
caused by septal deviation in the form of batten graft septo-
plasty. The corrected nasal deformities in this group included;
deviation of the nasal pyramid presented in the form of a
crooked nose was diagnosed in 16 cases, under rotation of
the nasal tip in 7 cases, and wide nasal tip in 12 cases, and
hump reduction in 15 patients with a follow-up period
12 months. A substantial improvement in the shape and nasal
patency was observed in all cases (Figs. 5–7).
Analysis of the NOSE scale scores obtained from group one
revealed a moderate to severe degree of nasal blockage or
stuffiness. The preoperative NOSE scale scores as regards
nasal obstructions symptoms ranged from 60 to 90 with a
Mean of 78.33 and a standard deviation of 8.07. Thepostoperative NOSE scale scores performed for the study
group ranged from 10 to 35 with a Mean of 17.50 and a stan-
dard deviation of 6.57. These scores show an improvement in
the subjective nasal airway patency. Postoperative improve-
ment of the nasal airway was documented with clinical
examination.
In Group two, patients with obstructive manifestations and
corrective esthetic rhinoplasty, preoperative analysis of the
NOSE scale scores obtained from this group revealed scores
that ranged from 50 to 95 with a mean of 71.95 and a standard
deviation of 11.45. The postoperative NOSE scale scores per-
formed for the study group ranged from 5 to 25 with a Mean
of 14.56 and a standard deviation of 4.74. These scores also
show an improvement in the subjective nasal airway patency
which was correlated to clinical examination findings.
In the second group patients, the Visual Analogue Scale
was acquired to assess patient satisfaction with the shape of
their noses before and after surgery. This questionnaire was
Figure 7 (Left) Male patient with crooked nose with C-shaped deviation of the nasal axis to the right side. The patient requested esthetic
reduction rhinoplasty with correction of the deviation. (Right) The same patient post operatively with straightening of the nasal axis using
batten graft septorhinoplasty.
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faction of the patients ranged from 16.1 to 41.6 with a mean
of 25.33 and a standard deviation of 8.37. The same study
group results 12 months after the esthetic surgery ranged from
66.6 to 91.6 with a mean of 79.27 and a standard deviation of
7.60.
5. Discussion
The literature is rich in articles describing the use of autolo-
gous conchal and septal cartilage grafts for septal reconstruc-
tion. The major advantage of autologous cartilage is the use
of the patients’ own tissues, which possibly reduces the risk
of infection and extrusion when compared to synthetic
implants. An ideal grafting material for correction of septal
deviation should be thin, strong, and of sufficient size to splint
the entire length of the aligned septal segment.
Since introduction of batten grafts in 1956 date by Digman,
they have been widely utilized by several surgeons. Batten
grafts are commonly used to stabilize the caudal septum fol-
lowing repositioning or scoring. Batten grafts are commonly
used to treat isolated areas of deviation or deflection and have
been successfully used to correct caudal deviation of the nasal
septal cartilage. Patients having multiple or high grades of
deviation, usually require the use of multiple grafts. Applica-
tion of multiple grafts usually entitles the need of sectioning
of the original harvested cartilage and hence decreases the
strength of the splints besides increasing the intraoperative
time needed to complete the procedure. A single batten graft
harvested from the nasal septum provides an excellent alterna-
tive for correction of caudal and dorsal deviations in a single
step without the need to divide the graft; thereby preserving
the additional support provided by the undivided cartilage
graft.12
Dyer described an alternate approach to the batten graft
technique. He reported complete resection of an isolated seg-
ment of caudal septum followed by implantation of small sep-
tal cartilage grafts to restore the continuity between the caudal
and dorsal septum. The separation of the caudal septum fromthe rest of the nasal septum might weaken the nasal support
and projection. The tongue-in-groove technique was described
by Kridel to correct caudal septal deviations. In our experience
patients who had this technique complained of a solid nasal
feel. This occurred as this technique removed the membranous
septum and fixed the septum to the medial crura of the lower
lateral cartilage. The membranous septum is important as it
acts as a buffer between the columella and the cartilaginous
septum, softening blows to the lower nose and providing the
separate units feel of the nose.19–21
Gubisch described the extracorporeal septoplasty in many
patients with severe septal deformity. In that study, he
described explanting the severely deformed septum and
straightening the septum. He secured the reimplanted septum
to the nasal spine and superiorly to the upper lateral cartilages
or through transcutaneous suture through the nasal dorsum.
This procedure has been successful; however, the most com-
mon complication encountered was development of dorsal
irregularities and saddling occurred more frequently during
his early experience. Studies suggest that even routine septo-
plasty maneuvers can lead to loss of dorsal support. Therefore,
surgeons should keep in mind that a strong septum is needed
to support not only the dorsum but the nasal tip and projec-
tion as well.22
In his studies, Dyer discouraged weakening of the remain-
ing caudal septal cartilage or the placement of large grafts
overlapping existing segments. He and other Critics of the bat-
ten technique point out the addition of cartilage grafts to the
existing cartilaginous septum in many cases further narrows
an already restricted airway. In the present study, all the
patients reported improvement of the nasal patency and there
was no evidence of airway compromise endowed by the
implanted batten grafts.
It is now widely accepted that a validated specific instru-
ment is more suitable for assessing outcomes of septoplasty
than objective measures that assess only one physical parame-
ter. The NOSE and Visual Analogue Scale questionnaire uti-
lized to assess the specific quality of life associated with the
nasal obstruction proved to be simple and fast questionnaires
Single Batten Graft Septoplasty 229to answer. Patients in our study have been satisfied and
reported a significant improvement in nasal patency and asso-
ciated symptoms that affect quality of life.
It is fully understood from the literature that the deformi-
ties of the nose can be different from patient to patient. There
is no one method that should be used for every patient. Correc-
tion requires a full understanding of the three-dimensional
nasal pathologies and healing processes. In this study we have
evaluated our preferred technique for correction of the severely
deviated nasal septum. We have found that using a single large
batten graft to correct a truly unsightly nasal feature was enor-
mously successful.
6. Conclusion
The patients with nasal septum deviation with or without
deformed nose that have undergone batten graft septoplasty
with or without rhinoplasty had improvements in their
disease-specific quality of life for nasal obstruction and nasal
shape assessed by means of the NOSE questionnaire and
Visual Analogue Scale. The degree of nasal axis deviation as
expressed by crooked nose was significantly improved after
the surgery.
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